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THE OLDEST ROCKS IN THE WATERSHED ARE PRECAMBRIAN IN

These hard crystalline rocks are granites and metamorphic rocks, having very low permeability

except where their upper surface has been fractured or weathered.
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GROUND WATER IS AVAILABLE ALMOST ANYWHERE WITHIN THE WATERSHED, PRINCIPALLY FROM GLACIAL
DRIFT, BUT TO A LIMITED EXTENT FROM CRETACEOUS AND PRECAMBRIAN ROCKS

Buried lenses of sand and gravel yield small quantities of water
throughout the entire watershed, and locally yield large supplies.
Outwash and ice-contact sand and gravel commonly yield greater
quantities and receive more rapid recharge than buried sand and

gravel. Cretaceous and Precambrian rocks have the lowest rate of
recharge and yield little water. Cretaceous rocks are present only
in the southern part of the watershed.

OVERLYING THE PRECAMBRIAN
WATERSHED ARE SHALES AND SANDSTONES OF CRETACEOUS AGE

The sandstones are moderately permeable, but are thin or absent over most of the area.
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PERCENTAGE OF REPORTED WELLS
WITH SPECIFIC CAPACITY DATA

PERCENTAGE OF REPORTED WELLS
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PART OF THE

THE GEOLOGY

PLEISTOCENE GLACIAL DRIFT, INCLUDING TILL, CLAY, SILT, SAND AND
GRAVEL COVERS THE ENTIRE WATERSHED

Sand and gravel are the only glacial deposits that are aquifers, and are grouped according to
their mode of deposition.

buried sand and gravel: Lenses or pods of sand and gravel deposited within the till by melt
water as the ice melts in place; probably includes buried outwash and ice-contact sediments
deposited during an earlier glaciatian. Some may be several miles in extent, but subsurface
control is insufficient to outline them. These lenses or pods are contained within the till
throughout the watershed.

Ice-contact sand and gravel: Pockets or hills of sand and gravel deposited against an active
ice front. They may be overlain by thin glacial till and are located almost entirely within the
moraine area.

The small area of sand and gravel near Montevideo was probably deposited between the valley
wall and ice filling the valley.

Outwash and recent alluvium: Sand and gravel deposited by melt water beyond the ice front.
High-velocity melt water within the central one-third of the Chippewa River valley carried off
the fine-grained sediment leaving a permeable gravel. Where melt water spread over a flat
area, the resultant deposits contain more fine-grained sediment. Elsewhere in the watershed,
as around Benson, the surface is covered with fine sand too thin to be a potential water source.
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IN THE MORAINE AREA, MOST WELLS ARE FINISHED AT DEPTHS

Also, the highest specific capacities in the area are for wells in this depth range.
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SHALLOWER THAN THOSE IN THE MORAINE AREA

Most wells are between 50 and 150 feet deep; however, wells having the highest

specific capacities are not concentrated in this depth range.
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THE HIGHEST YIELDS AND SPECIFIC CAPACITIES ARE FOR WELLS DEVELOPED IN THE QUATERNARY AQUIFERS

In contrast wells in Cretaceous and Precambrian rocks have low yields and
specific capacities.
test drilling and careful well construction.

10 15 MILES

Line of equal thickness of glacial

Dashed where approximately located.

Line of equal thickness of Cretaceous

THE GLACIAL DRIFT IS SEVERAL
HUNDRED FEET THICK IN MOST
OF THE WATERSHED, BUT IS
ABSENT AT BEDROCK OUTCROPS
ALONG THE CHIPPEWA AND
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Thicker sectiomns of drift commonly
contain more sand and gravel lenses.
Cretaceous rocks are presemt in the
southern part of the watershed and are

less than 200 feet thick.
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i Shows altitude to which water will rise in a

well drilled in glacial drift. Contour
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GROUND-WATER MOVEMENT WITHIN THE GLACIAL DRIFT IS
MAINLY ACROSS THE WATERSHED FROM NORTHEAST TO SOUTH-
WEST AND DEPTH TO WATER IS QUITE VARIABLE

The ground-water divides do not follow the watershed boundaries. In the two
shallow zones, water can be withdrawn by a centrifugal pump, but in some areas
in the moraine, it is over 100 feet below land surface. FEvapotranspiration is
high where the piezometric surface is at or near land surface.

In all cases the development of maximum yield requires
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Good. Artesian conditions are com-
Ice-contact mon. Thicker but less extensive
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upper unsaturated section is thick.
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of the watershed.
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